Autophagy is a process of cellular self-eating in which individual protein molecules, regions of cytoplasm, or entire organelles are surrounded by an autophagic membrane and delivered to the lysosome (or yeast vacuole) for degradation. It appears to occur in all eukaryotic cells and has a number of purposes: recycling of nutrients during starvation, disposal of unneeded or damaged organelles, remodeling of cell contents and structures during development or apoptosis, and defense against pathogens (Mizushima and Klionsky, 2007; Pollack et al., 2009) .
A type of selective autophagy known as pexophagy involves the preferential destruction of peroxisomes (Farré and Subramani, 2004) and has been studied extensively in the yeast Pichia pastoris during metabolic shifts induced by altering its in vitro carbon source. The role of peroxisome function and pexophagy in phytopathogenicity is not well established, but it was recently shown that autophagic programmed cell death in the rice blast fungus Magnaporthe oryzae is necessary for fungal pathogenicity (Veneault-Fourrey et al., 2006) . Additionally, the peroxisomal biosynthesis protein Pex6 is required for pathogenicity in both M. oryzae and Colletotrichum orbiculare, the fungal pathogen causing cucumber anthracnose. Now, a connection between pexophagy and plant tissue invasion by fungal pathogens is reported by Asakura et al. (pages nnn) . By screening a random insertional mutant library of C. orbiculare for mutants defective in pathogenicity on cucumber leaves, the authors isolated a mutant with reduced virulence. The disrupted gene showed homology to P. pastoris ATG26, which encodes a sterol glucosyltransferase that activates pexophagy. The conidia of the C. orbiculare atg26 mutant germinate on leaf surfaces to produce func-tionally competent appressoria but are defective in their subsequent ability to form infectious hyphae (see figure) . When inoculated directly into wounds, the atg26 mutant is able to grow in host tissue, confirming a specific defect in initial host invasion.
Using GFP fused with the SKL peroxisomal targeting signal to monitor peroxisome synthesis and degradation, the authors show that both the wild-type and atg26 mutant strains produce numerous peroxisomes in conidia and appressoria a few hours after germination, demonstrating normal peroxisome biogenesis in the absence of the Atg26 protein. However, after 24 h, peroxisomes were degraded in vacuoles of wild-type appressoria, while those of atg26 remained. No changes in mitochondrial numbers were observed in wild-type cells, suggesting that peroxisomes are preferentially degraded during the infection process.
The authors show that the both the phosphoinositide binding domain and the catalytic domain of Atg26 are required for pexophagy and pathogenicity. Cellular localization experi-ments suggested that the phosphoinositide binding domain of Atg26 is required for the proper intracellular recruitment of Atg26 to membrane structures for pexophagy. They propose a model describing a potential link between peroxisome homeostasis and infection-related morphogenesis. Future studies with these and related atg mutants should provide insight into the roles of organellar dynamics in cellular differentiation and pathogenicity.
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